Isolation and identification of 3-hydroxy-3-methyloxindole, the major murine metabolite of 3-methylindole.
3-Methylindole (3MI) is pneumotoxic to ruminants and rodents subsequent to metabolic oxidative activation by cytochrome P-450 monooxygenases. Goats are much more susceptible than mice and rats to 3MI-mediated lung damage, and these differences in species susceptibility may be reflected by differences in the metabolic products of 3MI. Radioactive 3MI was administered ip to Swiss-Webster mice, and the major nonpolar urinary metabolites were fractionated and separated by HPLC. Although 3-methyloxindole has been shown to be the major urinary metabolite of 3MI in goats, it was not detected in mouse urine. Instead, the major metabolite, 3-hydroxy-3-methyloxindole, was isolated and purified and its structure elucidated by 1H and 13C NMR, mass spectrometry, and IR spectroscopy. This is the first identification of this highly oxidized indole from mammalian sources. The production of this metabolite may be indicative of the formation of an electrophilic methyleneoxindole intermediate, which could be responsible for pneumotoxicity in this species.